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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has a charge-storage means in the 
insulator layer between a channel formation field and a control electrode, and relates to the nonvolatile 
semiconductor memory in which the program of data is possible, and its method of writing in 
electrically by pouring in or drawing out a charge for the charge-storage means concerned. Specifically, 
this invention relates to the nonvolatile semiconductor memory and the method of writing in of 
composition of that time which can forbid writing is lengthened and incorrect writing can be effectively 
prevented about other storage elements [ control electrodes are connected with the storage element 
concerned, and ] to forbid writing, even when the write-in time of a storage element is long. 
Furthermore, this invention carries out induction of the depletion layer to the semiconductor front face 
between a storage element and a selection element by the 2nd control electrode between storage 
elements, and relates to the nonvolatile semiconductor memory which can ensure the ban on writing by 
controlling the potential of the depletion layer by potential of the 2nd control electrode, and its method 
of writing in. 
[0002] 

[Description of the Prior Art] A nonvolatile semiconductor memory element establishes a charge-storage 
means into the insulator layer made to intervene between the channel formation field (surface fields, 
such as for example, a semiconductor substrate or a well in which the channel of an element is formed) 
of a semiconductor, and a control electrode, changes the threshold (generally gate threshold voltage) of a 
memory device according to the existence or the amount of charges of the charge which exists in this 
charge-storage means, and is making this threshold correspond to the logic state of a stored data signal 
conventionally, here, it forms in the inside of the diameter conductor of a granule which was dispersed 
superficially [ single conductive layers such as FG (floating gate), nano crystal, etc. ] for a charge- 
storage means to accumulate a charge, have been arranged, and was insulated, and a nitride, or a nitride 
and an oxide- film interface - having - being spatial (the direction of a flat surface, and the direction of 
thickness) - there is a dispersed charge trap [ two or more ] It responds to the difference in the 
laminated structure of the gate insulator layer containing this charge trap, and the nonvolatile 
semiconductor memory element of a kind with various FG types, nano crystal types, MONOS types, 
MNOS types, etc. is made as an experiment and offered. 

[0003] In the nonvolatile semiconductor memory (nonvolatile memory apparatus) from which a majority 
of these memory devices were arranged and which the memory cell array consisted of, although many 
kinds of memory cell methods are proposed, there is a NAND type in it as a cell method with the 
smallest cell size in which large-capacity-izing is possible. A NAND type nonvolatile memory apparatus 
enables reduction of an efficiency cell area per bit by constituting memory block which carries out the 
series connection of two or more memory transistors, and is called a NAND train, and sharing one bit 
contact and a source line between two NAND trains. 

[0004] Drawing 13 is the circuit diagram showing the basic composition of the memory cell array of the 
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conventional NAND type nonvolatile memory apparatus. 

[0005] A memory cell array, Ml 1 a-Mlna, Ml 1 b-Mlnb, M21a, and M21b a sign 100 among drawing 
13 A memory transistor, SI la, S12a, SI lb, S12b, S21a, S22a, S21b, and S22b A selection transistor, 
BLaBLb in a bit line, WL1 1-WLnl, and WL21, a bit line selection- signal line, and SG12 and SG22 
show a source line selection-signal line, and, as for a word line and SL, BC shows bit contact, as for a 
source line, and SGI 1 and SG21 The repeat unit called a string consists of two selection transistors 
(selector gate) connected to the bit line or the source line, and a NAND train to which the series 
connection of the n memory transistors (n is the number of 8, 16, and 32 grades) was carried out 
between both selection transistors. Selection transistor SI la, SI lb, S2 la, and S21b which were 
connected to the bit line are controlled by the bit line selection- signal line SGI 1 or SG21, and selection 
transistor SI 2a, SI 2b, S22a, and S22b which were connected to the source line are controlled by the 
source line selection-signal line SG12 or SG22. Moreover, memory transistor Ml la, Ml lb and M12a, 
M12b and M13a, M13b and Mlna, and Mlnb are controlled by word lines WL1 1, WL12, WL13, and 
WLnl, respectively. Similarly, memory transistor M21a and M21b are controlled by the word line 
WL21. 

[0006] Drawing 14 is the direction cross section of a train centering on the NAND train located in the 
lower left of drawing 13 in the conventional nonvolatile memory apparatus. In addition, it is FG 
(Floating Gate) about a memory transistor here. The case where it considers as type is illustrated. 
drawing 14 - setting - a sign 2 - for example, n - the bit contact by which the semiconductor substrate 
of type and 4 were punctured by the p type well (p well), and 24 was punctured for a layer insulation 
layer and 24a by the layer insulation layer 24 - a hole is shown bit contact ~ a hole - 24a constitutes 
the aforementioned bit contact BC with the connecting plug embedded at this each - on the p well 4, the 
laminating of the tunnel insulator layer 40, the floating gate FG, the insulator layer 42 between the gates, 
and the control gate CG is carried out, and memory transistor Ml 1 a-Mlna is constituted The control 
gate CG of each memory transistor constitutes a word line WL1 1 - WLln, respectively. 
[0007] the connection by which the layer which serves as the floating gate FG in a memory transistor 
with these selection transistor, and the layer used as the control gate CG were prepared in the insulator 
layer 42 between the gates although the selection transistors SGI 1, SGI 2, and SG21 were the same 
laminated structures as fundamentally as a memory transistor - it has connected too hastily through the 
hole As well as the usual monolayer gate, all the gate electrode layers on a gate insulator layer have this 
potential, and, thereby, the bit line selection-signal lines SGI 1 and SG21 and the source line selection- 
signal line SG12 are constituted. 

[0008] Thus, source drain impurity-range 6c of a memory transistor and a selection transistor is formed 
in the surface field of the p well 4 located in the arranged gate inter- electrode space area, alienation of 
the gate electrode of one selection transistors SG11 and SG21 - common drain impurity-range 6a is 
formed in the surface field of the p well 4 located in a space between two strings of the direction of a bit 
Moreover, source impurity-range 6b which makes the common aforementioned source line SL among 
other strings who adjoin in the direction of a bit is formed in the surface field of the p well 4 located in 
the gate electrode outside of the selection transistor SGI 2 of another side. 

[0009] Although drawing 14 shows FG type, even when the nonvolatile memory device to which the 
charge-storage means was dispersed superficially is used, gate insulation membrane structures differ, 
and also it is the same as that of drawing 14 fundamentally at the conventional NAND type. Between the 
p well 4 and a gate electrode (word line), in a MONOS type, the laminating of a tunnel insulator layer, a 
nitride, and the top oxide film is carried out, and the laminating of a tunnel insulator layer and the nitride 
is carried out with an MNOS type. Moreover, in the nano crystal type, in the insulator layer on the 
tunnel insulator layer on the p well 4, the diameter conductor of a granule is dispersed mutually and 
embedded. 

[0010] Explanation [ general to an example ] of operation is given for the case where a memory 
transistor makes it correspond to a normally on state and the Nomar Lee OFF state, and binary 
information is memorized in the NAND type nonvolatile memory apparatus of such composition next. 
In read-out operation, the voltage clamp of the word line (selection word line) and well to which the cell 
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(selection cell) to read was connected is carried out to OV, and the voltage VRG through which all of all 
selection transistors and the memory transistors connected to word lines other than a selection word line 
(non-choosing word line) flow is impressed to all selection-signal lines and non-choosing word lines. 
Only in the potential difference with a well, this voltage VRG is the size by which writing and 
elimination are not carried out to a memory transistor, for example, is about 5 V-7V. If only the bit line 
(subdevice-bit line) to which the selection cell was connected impresses positive voltage in this state, 
since all memory transistors other than the cell which reads information are in switch-on, it will be 
decided whether current will flow [ the memory transistor of a selection cell ] on a subdevice-bit line by 
normally on or no MARIOFU, or it will not flow. The existence of this current is detected and the logic 
state "1" of stored data or "0" is judged. 

[001 1] Elimination operation is usually performed per block and the high voltage VPP is impressed to 
all the word lines of a selection block at all the word lines and substrate, or well of 0V and a non- 
choosing NAND train. Consequently, an electron is drawn out by the substrate from the floating gate, 
and only the memory transistor of a selection block shifts the threshold voltage of a memory transistor in 
the negative direction, for example, will be in the elimination state (a logic state corresponds to "1") of 
normally on. 

[0012] On the other hand, program operation of data is performed to the memory transistor package 
usually connected to the word line to choose in the so-called page unit. Specifically, the middle voltage 
(path voltage) which is the grade which is in the state which turned off the selection transistor by the 
side of ON and a source line, and turns on the selection transistor by the side of a bit line although 
writing is not performed in a non-choosing cell at the high voltage and a non-choosing word line at a 
selection word line is impressed. At this time, high middle potential is set as the grade by which writing 
is not carried out to the non-subdevice-bit line by which only the memory transistor which should forbid 
0V and a program (for example, "0" data are held) was connected to the subdevice-bit line to which the 
memory transistor which should be programmed (for example, "0" data are memorized) was connected 
by the potential difference with the potential by the above-mentioned impression high voltage. 
Consequently, the threshold voltage of a selection memory transistor shifts only the selection memory 
transistor which should be programmed in the right direction by pouring in an electron into the floating 
gate, and it is high, for example, will be in the write-in state of no MARIOFU from the above-mentioned 
elimination state. 

[0013] In this write-in operation, since the operating time is ****(ed) by the charge and discharge of the 
bit line which usually has high load-carrying capacity, the technology which separates only a non- 
choosing NAND train from a bit line by the selector gate is indicated by the patent public presentation 
official report common No. 97455 [ six to ] by setting it as the main purposes to reduce the voltage 
which drives a bit line and to mitigate the burden of a pressure-up system circuit. With this technology, 
it is supposed that the applied voltage of a non-subdevice-bit line is reduced to the grade which 
lengthened the threshold from the applied voltage of a selector gate, and a non-choosing NAND train 
will be separated from a bit line. Consequently, since the channel potential (write-in retarding voltage) 
of a non-choosing NAND train is set up by the automatic pressure up according [ henceforth ] to path 
voltage or program voltage, the technology indicated by the above-mentioned reference is widely known 
as self boost technology now. 
[0014] 

[Problem(s) to be Solved by the Invention] However, when this self boost technology is applied to the 
conventional nonvolatile memory apparatus which showed basic composition with the cross section of 
drawing 14 , there are some problems shown below. 

[0015] Although the tunnel insulator layer is further thin-film-ized in non- volatile memory as reduction 
of supply voltage and cell detailed-ization progress It is pointed out that the thickness limitation which 
especially originated in stress leak with FG type exists. As for the thickness limitation, drawing speed 
may become slow if a low-battery drive progresses while 6nm is actually set to about 8nm (refer to the 
Nikkei micro device January issue and the February issue, and 1997) and the scaling of the tunnel 
thickness has not been carried out by it with a theoretical value, either. The 1st problem is that the 
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memory transistor of the non-choosing cell connected to the same word line as the selection cell which 
is writing in data by such reason when drawing speed is slow is [ incorrect-] easy to be written in. 
According to the reference (open official report) mentioned previously, it is shown by the graph that a 
threshold rises, if time to change a non-choosing NAND train into a write-protected state effectively, 
and no threshold shift be has a certain fixed upper limit, for example, 10msec(s) are exceeded. 
Therefore, if write-in time becomes long exceeding this upper limit, by the culmination of writing, a 
charge will be injected into the memory transistor of the non-choosing cell connected to the same 
selection word line, and it will be written in somewhat. 

[0016] Although it is fundamentally the same also in a MONOS type, an MNOS type, etc., since [ this 
1st problem ] the charge trap is dispersed, and it compares with FG type and excels in a MONOS type 
and an MNOS type at the scaling nature of a gate insulator layer, it is performing scalings, such as a gate 
insulator layer, with the fall of program voltage, and drawing speed cannot fall easily with low-battery- 
izing at the time of writing, and it is more advantageous than FG type at this point. 
[0017] It is mentioned that the shift amount (Vth window width of face) of the threshold of the write-in 
state which is in a reduction-ized inclination with detailed-izing of an element as the 2nd technical 
problem, and an elimination state does not suit low-battery-ization of program voltage. That is, voltage 
which makes the non-choosing memory transistor of a NAND train turn on especially at the time of 
read-out if Vth window width of face is not reduction-ized to some extent in the NAND type non- 
volatile memory by which the tunnel insulator layer of a storage element etc. is optimized, either cannot 
be made low so that it may be conventionally programmed on low voltage, but it becomes easy to 
produce the non-choosing memory transistor weakly written in according to the variation in a threshold. 
Also at this point, generating plain-gauze ****** has incorrect writing. 

[0018] this invention is made in view of such the actual condition, and aims at offering the nonvolatile 
semiconductor memory of structure which prevents effectively the incorrect writing to the non-choosing 
cell in accordance with reduction of program voltage. Moreover, this invention can be suitably carried 
out in this nonvolatile semiconductor memory, and sets it as other purposes to offer how to write in the 
nonvolatile semiconductor memory which can prevent effectively the incorrect writing to the non- 
choosing cell in accordance with reduction of program voltage. 
[0019] 

[Means for Solving the Problem] In order to solve the trouble of the conventional technology mentioned 
above and to attain the above-mentioned purpose, in the nonvolatile semiconductor memory of this 
invention For example, the NAND train of composition etc. is conventionally set in cell composition to 
which the series connection of the transistor is carried out. It considers as composition without an 
impurity addition field (source drain field) common between the transistor. We decided that it is made to 
depletion-ize by capacity coupling, this writes in by the non-choosing memory transistor side by which 
the semiconductor region concerned was especially connected to the same word line as a selection 
memory transistor, and induction of the retarding voltage is carried out. Namely, the nonvolatile 
semiconductor memory of this invention Voltage is impressed to the 1st control electrode by which the 
laminating was carried out through the insulator layer including a charge-storage means on the channel 
formation field of a semiconductor. The storage element which memorizes information by pouring in a 
charge electrically to the aforementioned charge-storage means, or drawing out a charge from the 
charge-storage means concerned, It is the nonvolatile semiconductor memory which has the element 
which transmits predetermined potential to the aforementioned channel formation field in pouring of the 
aforementioned charge, or the case of drawing. Capacity coupling is carried out to the semiconductor 
region between the elements which transmit the aforementioned storage element and the aforementioned 
predetermined potential. The 2nd control electrode which performs formation of the channel between 
elements or a depletion layer and control of potential to the semiconductor region concerned is prepared 
through the insulator layer on the semiconductor region between the elements which transmit a storage 
element and predetermined potential concerned. The elements which transmit this predetermined 
potential may be other storage elements, such as a NAND type, and may be selection elements which 
control connection between common wiring and the aforementioned storage element, and interception 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/30/03 



Page 5 of 12 



between the storage elements of the plurality of a line writing direction or the direction of a train. 
[0020] Preferably, the 2nd control electrode of the above is prepared in common among two or more 
aforementioned storage element trains which have a wrap plate configuration through an insulator layer 
to the 1st control electrode of the above, and the aforementioned charge-storage means, and are located 
in a line with a line writing direction at least. Moreover, two or more selection elements which control 
the connection between common wiring and the aforementioned storage element, and interception, 
respectively between the desirable storage elements of the plurality of a line writing direction or the 
direction of a train, The applied voltage of the control electrode of two or more selection elements 
concerned, the 1st control electrode of two or more aforementioned storage elements, the 2nd control 
electrode, and the aforementioned wiring is controlled, respectively. While forming an inversion layer in 
the aforementioned semiconductor region between elements which adjoined the selective-memory 
element which writes in and supplying the aforementioned predetermined potential through the selection 
element of the switch-on corresponding to the inversion layer concerned The 1st control electrode 
intercepts the selection element which corresponds the semiconductor region between elements which 
adjoined the storage element [ **** / un-] by which common connection was made with the 
aforementioned selective-memory element, depletion-izes as a suspension state electrically, and has 
further the bias control means which carry out induction of the write-in predetermined retarding voltage 
to the semiconductor region between the elements concerned. 

[0021] How to write in the nonvolatile semiconductor memory of this invention On the channel 
formation field of a semiconductor, arrange two or more storage elements to which it comes to carry out 
the laminating of the control electrode through an insulator layer including a charge-storage means in 
the shape of a matrix, and a memory cell array is constituted. It is how to write in the nonvolatile 
semiconductor memory which pours a charge into the aforementioned charge-storage means electrically, 
or draws out a charge from the charge-storage means concerned, and memorizes information by 
impressing program voltage to the aforementioned control electrode. The inversion layer by the minority 
carrier is formed in the semiconductor region which adjoined the channel formation field about the 
aforementioned storage element which writes in. It writes in by holding the inversion layer concerned 
with the predetermined potential to which writing is performed by the potential difference with the 
potential by the above-mentioned program voltage impression. About other storage elements which do 
not write in the information for which control electrodes were connected with the aforementioned 
storage element, a depletion layer is formed during the above-mentioned writing at the semiconductor 
region which adjoined the channel formation field, and induction of the write-in retarding voltage is 
carried out. 

[0022] By such nonvolatile semiconductor memory and its method of writing in, of capacity coupling of 
the above 1st with which predetermined potential was impressed, respectively, and the 2nd control 
electrode, a minority carrier can draw near to a channel formation field and the semiconductor region 
between elements, and an inversion layer is formed in a memory transistor for every singular number or 
included transistor train. However, when there are two or more transistor trains, a part for the surface 
flank of the semiconductor region between the element is electrically connected to wiring, and in case a 
channel is formed in an adjoining field, time difference arises in the case where a certain potential is 
supplied, and the case where it is separated from the wiring which supplies potential. In such control, if 
it explains by the NAND [ which forbids writing, for example using self boost technology ] type case, 
since the selection transistor connected to NAND **** of a selection block turns on and bit line 
potential (for example, 0V) is supplied, a minority carrier is quickly supplied from a bit line, and, as for 
the NAND train of this selection block, a channel is formed early. On the other hand, since the selection 
transistor by the side of a bit line intercepts in a non-choosing block, although fixed for example, to 
grounding potential, since the voltage clamp of the surface field of a channel formation field edge is not 
carried out, the well which has a channel formation field on a front face does not have the rapid source 
of supply of a minority carrier. For this reason, as compared with the case where predetermined potential 
(for example, grounding potential) is supplied from the bit line, formation of a channel is slow and the 
state where it depletion-ized is held for a long time. At this time, the semiconductor region between 
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elements of a non-choosing block becomes possible [ pull-up of the potential being carried out by 
capacity coupling with the 2nd control electrode, consequently carrying out induction of the write-in 
predetermined retarding voltage to the semiconductor region between the elements concerned, as a result 
an adjoining channel formation field ]. 

[0023] even if a non-choosing block is not connected to wiring of a bit line etc. in the former - a NAND 
train - on the way ~ since it is alike and the impurity diffusion layer (source drain field) of a channel 
formation field and a reverse conductivity type is prepared by turns across the channel formation field at 
intervals of predetermined, although this functions as a source of supply of a minority carrier and is later 
than channel formation of a selection block, it will still be comparatively alike and a channel will be 
formed in a quick stage Moreover, it was difficult for the potential difference between the elements 
which continued by the channel to decrease, to set up the absolute value greatly from the potential of the 
channel formation field of the storage element which adjoins the potential of the channel formation field 
of a storage element to carry out the ban on writing, and to ensure the ban on writing. 
[0024] On the other hand, in the nonvolatile semiconductor memory of this invention, there is no 
impurity diffusion layer which acts as such a carrier source of supply, and formation of the channel 
(inversion layer) in the channel formation field which adjoins the portion can be made later than before, 
consequently write-protected time becomes long. That is, the time margin to incorrect writing is 
expanded. Moreover, that this channel formation can be made late means that a voltage margin with the 
threshold value which incorrect writing produces is expanded about the potential difference concerning 
a tunnel insulator layer, if it sees at a certain time. Furthermore, since induction of the depletion layer is 
carried out to the semiconductor-region front face between a storage element and a selection element 
between storage elements and the surface potential can be controlled by potential of the 2nd control 
electrode, it becomes possible to set up greatly the absolute value of the surface potential of the channel 
formation field of a storage element to carry out the ban on writing, and the ban on writing can be 
ensured. 

[0025] When the charge-storage means is especially dispersed within the flat surface, the above- 
mentioned voltage margin can be enlarged further. In FG type, if applied voltage of the 2nd control 
electrode is enlarged, although the potential of a depletion layer (semiconductor region between 
elements) will rise, charge-storage means (floating gate) potential will also rise to some extent by 
capacity coupling. On the other hand, when the charge-storage means is dispersed within the flat 
surface, since capacity coupling of this and the 2nd control electrode is hardly carried out, they can 
reduce quickly the potential difference concerning the tunnel insulator layer which causes incorrect 
writing. 
[0026] 

[Embodiments of the Invention] this invention considers a storage element pouring in a charge 
electrically to charge-storage meanses (for example, the floating gate, a charge trap, etc.) using capacity 
coupling of the control electrode, or drawing out as basic operation, and the storage element is widely 
applied to the nonvolatile semiconductor memory which has the cell composition by which a series 
connection is carried out to other storage elements or a selection transistor, if it is such a nonvolatile 
semiconductor memory ~ the kind of storage element - limitation - there is nothing - the usual FG 
(Floating Gate) MNOS (Metal-Nitride-Oxide Semiconductor) besides type, and MONOS (Metal-Oxide- 
Nitride-Oxide Semiconductor) ~ it is further applicable to a nano crystal type etc. Moreover, there is no 
limitation in a memory cell method, and it can apply to a NOR type (the thing by which the bit line and 
the source line were hierarchized, for example, a DINOR type, and an AND type are included) besides a 
NAND type. Hereafter, the operation gestalt of the nonvolatile semiconductor memory concerning this 
invention and its manufacture method is explained in detail based on a drawing by making into an 
example the NAND type nonvolatile memory apparatus which has MONOS, an MNOS type, and FG 
type FET as a storage element. 

[0027] The 1st operation gestalt book operation gestalt is related with a MONOS type. Drawing 1 is the 
circuitry view of the memory cell array of the NAND type nonvolatile memory apparatus concerning 
this operation gestalt. Moreover, drawing 2 is cross-section structural drawing of the NAND train (it 
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corresponds to the NAND train at the lower left of drawing 1 ) concerning this operation gestalt. 
[0028] In drawing 1 , two transistor trains (string) are connected to each bit lines BLa and BLb, 
respectively. The 1st string connected to the bit line BLa consists of selection transistor SI la connected 
to the bit line BLa, selection transistor SI 2a connected to the source line SL, and n memory transistor 
Mil a-Mlna(s) by which the series connection was carried out between both selection transistors. The 
2nd string connected to the bit line BLa consists of selection transistor S21a connected to the bit line 
BLa, selection transistor S22a connected to the source line SL, and n memory transistor M21a-- by 
which the series connection was carried out between both selection transistors. Similarly, two strings are 
connected also to the bit line BLb, and the 1st string consists of selection transistor SI lb connected to 
the bit line BLb, selection transistor SI 2b connected to the source line SL, and n memory transistor Ml 1 
b-Mlnb(s) by which the series connection was carried out between both selection transistors. The 2nd 
string connected to the bit line BLb consists of selection transistor S21b connected to the bit line BLb, 
selection transistor S22b connected to the source line SL, and n memory transistor M21b- by which the 
series connection was carried out between both selection transistors. 

[0029] Both selection transistor SI la and SI lb are controlled by the bit line selection-signal line SGI 1, 
and both selection transistor SI 2a and SI 2b are controlled by the source line selection-signal line SGI 2. 
Similarly, both selection transistor S21a and S21b are controlled by the bit line selection-signal line 
SG21, and both selection transistor S22a and S22b are controlled by the source line selection-signal line 
SG22. Moreover, memory transistor Ml la, Ml lb and M12a, M12b and M13a, M13b, -- and Mlna, and 
Mlnb are controlled by word lines WL1 1, WL12, and WL13, --, WLln, respectively. Similarly, 
memory transistor M21a and M21b are controlled by the word line WL21 . 

[0030] Thus, a p type well (p well 4) is formed in the front-face side in the n semiconductor substrate 2 
of type, and the transistor train is making it arrange to the front- face side of the p well concerned in each 
string by whom interconnection is done, as shown in the cross section of drawing 2 . 
[0031] memory transistor Ml 1 a-Mlna - the p well 4 top - the tunnel insulator layer 8, a nitride 10, 
and the top oxide film 12 - a shell - the gate insulator layer is constituted Moreover, the laminating of 
the word line WL1 1 - WLln which consists of a polysilicon contest layer 16 and a refractory-metal 
silicide layer 18 on it on a gate insulator layer is carried out. This word line corresponds to the "1st 
control electrode" of this invention. Moreover, p well surface portion between a "channel formation 
field", and the 1st control electrode concerned corresponds to "the semiconductor region between 
elements" in this invention. [ in / this invention / in p well surface portion of the 1st control-electrode 
lower part which consists of a polysilicon contest layer and a refractory-metal silicide layer ] 
[0032] Selection transistor SI la, SI 2a, etc. consist of usual MOSFETs. Therefore, the gate insulator 
layer 14 consists of only silicon oxides. Each gate electrode layer of selection transistor SI la and SI 2a 
constitutes the bit line selection-signal line SGI 1 and the source line selection-signal line SGI 2, 
respectively. 

[0033] One of the structural features of the non-volatile memory of this operation form is that the 
impurity range (source drain field 6c in drawing 14 which shows the conventional example) of this p 
well 4 and a reverse conductivity type is not formed in the surface field (semiconductor region between 
elements) of the p well 4 between a memory transistor and a selection transistor between memory 
transistors. Other strings who adjoin the one side of the impurity range of a bit of other reverse 
conductivity types, i.e., the direction, common drain impurity-range 6a of a reverse conductivity type, 
and source impurity-range 6b (source line SL) of a reverse conductivity type common among the 
contiguity strings of another side are prepared as usual. 

[0034] Other structural features of the non- volatile memory of this operation form are that the 2nd 
control electrode 22 is formed through the layer insulation layer 20 which consists of a silicon oxide on 
a transistor train. It is formed in the shape of one plate for every transistor train, applying [ this / 2nd / 
22 ] it above the selection transistor of another side from the upper part of the selection transistor of one 
of these. And the 2nd control electrode 22 is close through the layer insulation layer 20 to the 
semiconductor region between elements between each memory transistor or between a memory 
transistor and a selection transistor, and controls potential in the channel between elements, or the 
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formation row of a depletion layer in the p well 4 surface portion (semiconductor region between 
elements) of the lower part according to the applied voltage of the control electrode 22 concerned. 
[0035] the contact by which it was comparatively alike, the thick layer insulation layer 24 was formed 
all over including the 2nd control-electrode 22 top, and the bit contact BC was punctured on the 
aforementioned drain impurity-range 6a about this layer insulation layer 24 « a hole - it is formed by 
making adhesion layers, such as Ti/TiN, intervene and embedding the inside of 24a with metal plugs, 
such as W In the form connected with a transistor train by the bit contact BC, the bit line BLa is wired 
on the layer insulation layer 24. Although especially the bit line BLa does not illustrate, it usually has 
the three-tiered structure which sandwiched the upper and lower sides of the main wiring layers, such as 
aluminum, with an acid-resisting layer (or protective layer) and barrier metal 

[0036] In such a NAND type nonvolatile memory apparatus of composition, since there is no impurity 
range among other transistors which adjoin a memory transistor, there is an advantage on which 
incorrect writing is effectively prevented so that it may mention later. 

[0037] Below, the manufacture method is explained. Drawing 3 - drawing 6 are the cross sections 
showing each manufacture process of the nonvolatile memory apparatus of composition of having 
mentioned above. 

[0038] In advance of this drawing 3 , the isolation field by LOCOS or the trench is first formed in the 
surface portion of the prepared substrate (n-type-semiconductor substrate 2). Although this isolation 
field does not appear in a cross section, it is formed in the direction of a bit in the shape of [ long ] an 
parallel stripe each transistor train and by turns, and, thereby, the isolation of a line writing direction is 
mainly attained. 

[0039] Subsequently, as shown in drawing 3 (a), the p well 4 is formed in the surface portion in a 
substrate with ion-implantation. In addition, the SOI layer formed through the insulating layer on the 
epitaxial growth phase and the substrate (possible also except semiconductors, such as a quartz and 
silicon on sapphire) can be substituted for this p well 4. The tunnel insulator layer 8 is formed by 
oxidizing thermally p well 4 front face, for example. The tunnel insulator layer 8 is good also 
considering the surface portion or all thermal oxidation silicon as a nitriding silicon oxide by carrying 
out heat nitriding treatment of the thermal oxidation silicon besides a silicon oxide. On the tunnel 
insulator layer 8, the nitride 10 which consists of a silicon nitride is formed by CVD etc. 
[0040] Next, as shown in drawing 4 (b), the resist pattern RP which carries out a coat only to the portion 
in which a memory transistor train is formed is formed, the nitride 10 of a ground is **********ed on a 
mask in this, and the nitride of a portion in which a selection transistor is formed is removed. It is 
desirable to leave the tunnel insulator layer 8 in part at least, and for an etching damage to be made not 
to be introduced into a substrate side in the case of this etching. 

[0041] It oxidizes thermally in continuing drawing 4 (c). When it leaves the tunnel insulator layer 8 in 
part at least at a previous process, it is desirable to remove completely by wet processing of pretreatment 
of thermal oxidation etc. While the thermal oxidation film which becomes the selection transistor 
section which the well 4 expressed mostly with the gate insulator layer 14 of a selection transistor by 
this thermal oxidation is formed thickly, on a nitride 10, the thermal oxidation film used as the top oxide 
film 12 of a memory transistor is formed thinly. At this time, a nitride 10 carries out film decrease and 
the nitriding thickness of a final request is obtained. 

[0042] In drawing 5 (d), the laminating of the polysilicon contest layer 16 by which the impurity was 
introduced and electric-conduction-ized on the thermal oxidation film 12 and 14, and the refractory- 
metal silicide layer 18 is carried out by the usual polycide forming method. 
[0043] In continuing drawing 5 (e), using the resist pattern RP, the cascade screen of a ground is 
**********ed on a mask in this, and simultaneous formation of the parallel stripe-like word line WL1 1 
- WLln, etc. and the selection-signal line SGI 1 and SG12 grade is carried out. Although dirty-off is 
carried out for all in this drawing until a silicon layer expresses, in order to suppress the damage 
introduction by the side of a substrate, it may leave the oxide film of the lowest layer partially to all 
fields, and wet etching may remove later. 

[0044] As shown in drawing 6 (f) after removing the resist pattern RP to the next, the 1st layer 
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insulation layer 20, such as a silicon oxide, is thinly formed on the whole surface. This membrane 
formation is formed by which method of thermal oxidation or CVD. When a word line etc. becomes 
with contest polysilicon, the oxidizing [ thermally ] method can be adopted. When a word line etc. is a 
polycide, it is based on CVD. Then, the conductive layer used as the 2nd control electrode 22 is formed 
so that it may moreover embed gate inter-electrode on the whole surface, and etching processing is 
carried out, using as a mask the resist pattern which does not illustrate this. The 2nd control electrode 22 
formed by this needs to cover inter-electrode [ of a memory transistor ] at least, in order to control 
potential in the channel between elements, or the formation row of a depletion layer. The composition 
which embeds, forms in the shape of a line, and is connected electrically in the part which was separated 
for every transistor inter-electrode space, and which is not illustrated is sufficient as the 2nd control 
electrode. With the resist pattern of this 2nd control electrode 22 or its formation mask attached, an ion 
implantation is performed for this on a mask, and simultaneous formation of the source impurity-range 
6b which becomes drain impurity-range 6a and the source line SL at the surface portion of the p well 4 
is carried out by using the 1st layer insulation layer 20 as a through film. 

[0045] after that, it is shown in drawing 2 - as - the 2nd thick layer insulation layer 24 ~ depositing - 
flattening - carrying out - bit contact - a hole ~ the nonvolatile memory apparatus concerned is 
completed by performing puncturing of 24a, embedding of a connecting plug, wiring of a bit line, etc. 
[0046] Next, in the NAND type nonvolatile memory apparatus of such composition, data writing of a 
memory transistor, elimination, and explanation of read-out of operation are given. Although this 
invention can be applied when this memory transistor memorizes the multiple-value information other 
than binary information, explanation of operation between two states of normally on and no MARIOFU 
is given here. In addition, fundamental operation is the same from carrying out by shifting gradually the 
word line voltage or the bit line at the time of a program or read-out in the right direction in the case of a 
multiple value. 

[0047] First, in read-out operation, the voltage clamp of the word line (selection word line) and well to 
which the cell (selection cell) to read was connected is carried out to 0V, and the voltage VRG through 
which all of all selection transistors and the memory transistors connected to word lines other than a 
selection word line (non-choosing word line) flow is impressed to all selection-signal lines and non- 
choosing word lines. This voltage VRG is a size by which writing and elimination are not carried out to 
a memory transistor only in the potential difference with a well. Moreover, in the NAND train 
containing the cell which reads the voltage impressed to the 2nd control electrode of the above, the 
voltage in which the channel between the element is formed is chosen. If only the bit line (subdevice-bit 
line) to which the selection cell was connected impresses positive voltage in this state, since all memory 
transistors other than the cell which reads information are in switch-on, it will be decided whether 
current will flow [ the memory transistor of a selection cell ] on a subdevice-bit line by normally on or 
no MARIOFU, or it will not flow. The existence of this current is detected and the logic state "1" of 
stored data or "0" is judged. 

[0048] As usual, it is carried out by carrying out a memory cell array package, and elimination operation 
is in a block unit or the state which turned off all the selection transistors, and impresses the high voltage 
VPP to all the word lines of an elimination unit at all the word lines and substrate, or well of 0V and a 
non-choosing NAND train. Consequently, only the memory transistor of a selection block is poured into 
the trapping level (charge trap) to which an electron hole exists near the interface of a nitride and a 
nitride, and an oxide film from a substrate side, and shifts the threshold voltage of a memory transistor 
in the negative direction, for example, will be in the elimination state (a logic state corresponds to "1") 
of normally on. 

[0049] On the other hand, it is performed to the memory transistor package connected to the word line 
by program operation of data in the so-called page unit. Although writing is concrete usually performed 
from the page near the source side of a selection block line, first, it is in the state which turned off the 
selection transistor by the side of a source line, and for example, the supply voltage VDD grade (for 
example, about 5 V) is impressed to the subdevice-bit line at the gate (bit line selection-signal line) and 
the non- subdevice-bit line of a selection transistor by the side of 0V and a bit line. And the high program 
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voltage VPP is impressed to the voltage and the selection word line which are the grade through which a 
non-choosing cell flows at a non-choosing word line. Then, since the selection transistor connected to 
NAND **** of a selection block turns on and bit line potential (for example, 0V) is supplied, a minority 
carrier is quickly supplied from a bit line, and, as for the NAND train of this selection block, a channel 
is formed early. Consequently, an electron is poured into the trapping level to which only the selection 
memory transistor which should be programmed exists the inside of a nitride, and near the interface of a 
nitride and an oxide film, and the threshold voltage of a selection memory transistor is shifted in the 
right direction, and will be high for example, be in the write-in state of no MARIOFU from the above- 
mentioned elimination state. 

[0050] On the other hand, since it changes to a cut off state from switch-on with a non-choosing block 
by the slight potential rise whose selection transistor by the side of the bit line lengthened the threshold 
voltage of a selector gate from the applied voltage of a bit line selection-signal line Although fixed to 
grounding potential, from the voltage clamp of the surface field of a channel formation field edge not 
being carried out, the well itself which has a channel formation field on a front face does not have a 
source drain impurity range common between elements like before, and it does not have the rapid source 
of supply of a minority carrier. For this reason, as compared with the selection NAND train side to 
which predetermined potential (for example, grounding potential) is supplied from the bit line, 
formation of a channel is slow and the state where it depletion-ized is held for a long time (fixed time). 
And while this depletion layer is formed, pull-up of the potential is carried out by capacity coupling with 
the 2nd control electrode 22, consequently induction of the write-in predetermined retarding voltage is 
carried out to the semiconductor region between the elements concerned, as a result an adjoining 
channel formation field, and, as for the semiconductor region between elements of a non-choosing 
NAND train, incorrect write-in prevention is attained. 

[0051] Thus, with this operation form, since the self boost of the semiconductor region between 
elements in which the source drain impurity range was formed by the former is carried out in the state 
where it depletion-ized by capacity coupling with the 2nd control electrode 22, a time margin for the 
impression pulse (write-in pulse) of the program voltage VPP to end to during this period arises, 
namely, write-protected time becomes long. The time margin to incorrect writing is expanded as a result. 
Moreover, that this channel formation can be made late means that a voltage margin with the threshold 
value which incorrect writing produces is expanded about the potential difference concerning a tunnel 
insulator layer, if it sees at a certain time. Especially, in this example, since the charge-storage means is 
dispersed within the flat surface, the above-mentioned voltage margin can be enlarged further. Namely, 
if applied voltage of the 2nd control electrode is enlarged, although the potential of a depletion layer 
(semiconductor region between elements) rises and charge-storage means (floating gate) potential will 
also rise to some extent by capacity coupling with the 2nd control electrode in FG type In this example, 
since the charge-storage means is dispersed within the flat surface, since capacity coupling of this and 
the 2nd control electrode is hardly carried out, they can reduce quickly the potential difference 
concerning the tunnel insulator layer which causes incorrect writing. 

[0052] In a nonvolatile memory apparatus, while program operation repeats a kind of read-out operation 
which generally verifies whether the desired threshold was obtained by the program by the write-in 
pulse, it performs. That is, if a desired threshold is obtained in the verification after a program, about the 
memory transistor, the following program will be performed setting up a write-protected state by self 
boost operation, and a threshold will be verified again. About the thresholds of all the memory 
transistors by which this was connected to the word line, it carries out repeatedly until a desired value is 
acquired. 

[0053] By the nonvolatile memory apparatus of this operation form, and its method of writing in, the 
control which wrote in by the ability lengthening write-protected time, and made pulse width larger than 
before is possible, and there is an advantage to which the flexibility of control of write-in pulse width 
increases in the multiple-value memory technology in which the permission width of face of the 
threshold finally controlled especially is narrow. Moreover, even when it writes in from the reason of the 
scaling of an element not suiting low-battery-ization when program voltage is low-battery-ized and time 
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becomes late, incorrect writing can be prevented effectively. Furthermore, when program voltage is in a 
low-battery-ized inclination and reduction-ization of Vth window width of face does not fulfill this, in 
order to make all the non-choosing memory transistors at the time of read-out turn on Although the fall 
of the path voltage impressed to the gate cannot be advanced easily, that channel formation cannot be 
easily carried out by this invention In the former, the meaning can also prevent incorrect writing 
effectively with the operation in which incorrect writing with the high path voltage which will be in a 
weak write-in state cannot occur easily. 

[0054] The 2nd operation gestalt book operation gestalt is about an MNOS type nonvolatile memory 
apparatus. The circuitry of a fundamental cell array shown in drawing 1 and operation do not change 
with the 1 st operation gestalt except the nonvolatile memory apparatus of this operation gestalt having 
changed the memory transistor into the MNOS type from the MONOS type of the 1st operation gestalt. 
Therefore, only the cross-section structure and the manufacture method of a NAND train are explained, 
and others omit here. Moreover, the composition which overlaps in cross-section composition attaches 
the same sign, and detailed explanation is not given. 

[0055] Drawing 7 is the direction cross section of a bit of the NAND train in the nonvolatile memory 
apparatus concerning the 2nd operation gestalt of this invention. The gate insulator layer comes to carry 
out [ na / memory transistor Ml 1 a-Ml/ of this operation gestalt ] the laminating of the tunnel insulator 
layer 30 and the nitride 32 on the p well 4. Moreover, like the 1st operation gestalt, although the gate 
insulator layer 34 of a selection transistor may be made to constitute only from a film of a silicon oxide, 
it is taken as the cascade screen of a silicon-oxide film and a silicon nitride film here, in this case, it is 
comparatively alike, and since [ whose lower layer silicon oxidization thickness is about lOnm ] it is 
thick, it does not function as a memory device Since this NAND type nonvolatile memory apparatus 
does not have an impurity range like the 1st operation gestalt among other transistors which adjoin a 
memory transistor, it has the advantage on which incorrect writing is prevented effectively. 
[0056] Drawing 8 - drawing 1 1 are the cross sections showing each manufacture process of the 
nonvolatile memory apparatus of composition of having mentioned above. First, the about lOnm gate 
oxide film 5 thick in comparison is formed by forming an isolation field and the p well 4 in the prepared 
substrate 2 like the 1st operation gestalt, and oxidizing thermally p well 4 front face, for example 
( drawing 8 (a)). 

[0057] As shown in drawing 9 (b), the resist pattern RP is formed on this gate oxide film 5, and etching 
which made this the mask removes the gate oxide film 5 of the memory transistor section. In continuing 
drawing 9 (c), the tunnel insulator layer 30 of a memory transistor is formed by the oxidizing 
[ thermally ] method. At this time, as for the gate oxide film 5, oxidization thickness increases slightly. 
In addition, once the tunnel insulator layer 30 forms a thermal oxidation silicon film, it may carry out 
the heat nitriding of the surface portion at least. Moreover, a nitride 32 is thickly deposited in 
comparison with dozens of nm by CVD on the tunnel insulator layer 30. 

[0058] Henceforth, the polycide which consists of a polysilicon contest layer 16 and a refractory-metal 
silicide layer 18 is henceforth formed like the 1st operation gestalt ( drawing 10 (d)), it **********§ the 
cascade screen of a ground on a mask in this using the resist pattern RP, and simultaneous formation of 
a word line WL1 1 - WLln, etc. the selection-signal line SGI 1, and the SG12 grade is carried out 
( drawing 10 (e)). Moreover, after forming the 1st layer insulation layer 20 thinly after removing the 
resist pattern RP ( drawing 1 1 (f)) and forming the 2nd control electrode 22 on this ( drawing 1 1 (g)), the 
non- volatile memory concerned is completed through many processes, such as deposition of the 2nd 
layer insulation layer 24, formation of the bit contact BC, and wiring of a bit line BLa. 
[0059] Also in the nonvolatile memory apparatus of this operation gestalt, it has the same advantage as 
the 1st operation gestalt. That is, like before, since it does not have the impurity range of this and a 
reverse conductivity type, in the ban on the writing of a non-choosing NAND train, the write-protected 
time can be lengthened at p well internal-surface side within a NAND train with a self boost. Therefore, 
it is, when drawing speed is slow and reduction-ization of Vth window width of face does not fulfill 
demand with this low-battery-izing by low-battery-ization of program voltage, and incorrect writing can 
prevent effectively. Moreover, the flexibility of control of write-in pulse width increases. 
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[0060] The 3rd operation gestalt book operation gestalt is about FG type nonvolatile memory apparatus. 
The circuitry of a fundamental cell array shown in drawing 1 and operation do not change with the 1st 
operation gestalt except the nonvolatile memory apparatus of this operation gestalt having changed the 
memory transistor into FG from the MONOS type of the 1st operation gestalt. 
[0061] Drawing 12 is the direction cross section of a bit of the NAM) train in FG type nonvolatile 
memory apparatus concerning a **** 3 operation gestalt. As shown in this drawing 12 , the floating gate 
42 which replaces with the nitride of the 1st operation gestalt, for example, consists of contest 
polysilicon between the tunnel insulator layer 8 and the middle insulator layer 40 (equivalent to the top 
oxide film of the 1st operation gestalt) intervenes. The middle insulator layer 40 consists of a silicon 
oxide or an ONO film like the top oxide film of the 1st operation gestalt. Other composition which 
attached the same sign is the same as the 1st operation gestalt. 

[0062] Such a manufacture method of FG type nonvolatile memory apparatus of composition Not the 
nitride 10 but a polysilicon contest film is formed by drawing 3 in the 1st operation gestalt, and 
patterning of this is carried out by drawing 4 (b), It can carry out like drawing 3 which shows the 
manufacture method of the 1st operation gestalt - drawing 6 except forming a middle insulator layer like 
the top oxide film 12 by drawing 4 (c), and carrying out patterning of the middle insulator layer 
concerned and the polysilicon contest film simultaneously at the time of electrode processing of drawing 
5(e). 

[0063] Also in the nonvolatile memory apparatus of this operation gestalt, it has the same advantage as 
the 1st operation gestalt. That is, since it does not have an impurity diffusion field between elements like 
before, it sets write-protected, write-protected time can be lengthened, and the incorrect writing of a 
non-choosing NAND train can prevent effectively, and it has the advantage of many by the self boost 
which said that the flexibility of control of write-in pulse width increased. 
[0064] 

[Effect of the Invention] According to the nonvolatile semiconductor memory concerning this invention, 
and its method of writing in, the incorrect writing in accordance with the fall of program voltage is 
prevented effectively, and the flexibility at the time of saying that late write-in control, for example, 
write-in pulse width, is lengthened increases. Therefore, it becomes possible the nonvolatile 
semiconductor memory in which reliability and the property were excellent even when detailed-izing 
and low-battery writing-ization was promoted, and to offer the method of writing in. 



[Translation done.] 
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lb, S 2 2 blliliR h y > v**, BLa, BLbli 
io \£y MR, WL 1 1 -WL n 1 RZfWL 2 1 i±7- K 
ft, SGI lMSG21lib*7f^ 

S*5fi*ft, SG12Sy r SG2 2liV-^i«ff 
ft, BCttkTv hn>^^ h^^-To * MJ >^t»$ 

5 >yX^fBlCni (nil, Wilf 8, 16, 3 2m<0 
») O^'J h7>v***EW««£**:NANDy»J 
fc**<bflMt3ftTv»* 0 If ? hftfc»«Sftfca«ih9 
VvX^Slla, SI lb, S2 1aMS2 1b 
20 ut, if 7 hftXKfll-9-IISG 1 1X(1SG2 1 \ZX 

sus^, v-zmzmmztitzmiRhyyisx? s 1 2 

a, S 1 2 b, S 2 2 aXCTS 2 2 bli, V-xftjW? 
fl*« S G 1 2 Xli S G 2 2 i: J: •) «H 5 ft* 0 5*:, 
>*n7>y^^MllatMllb, M12aiM 
12b, M13a<hM13b, MlnatMlnbli, 
fJlftL7- K«WL 11. WL 1 2, WL 1 3, WL 
n 1 iZX t)mffl2tiZ>o |t|»H, >*'J b7>vX*M 
2 1a<hM2 1bli, 7 - K»W L 2 1 U J: 9 ffl» $ it 

30 [0 0 0 6] HI 4(1, Be*0^««tt^^y««^i5. 
v*T, H 1 3^£TU12«i-*NAND9iJ«r*^i: Lfc 
y»J^|fi]IBfBB|-C*4o ft*, dTli, ^'JF7>y 
^ ^ =S: F G (Floating Gate) Mt Ltcm^iM^'t^o 
HI 4tC4JV»T, flF-?-2l±«litfnaiO*ai«c*«, 4 

2 4 a liiniUH 2 4 t:B?LSnfc^ h 3 > ^ 
^ b^m-to h n > * * h?L2 4 a (i, ClftUS 

C«r«fiS;-r^o S-^^U h7>*>^^Ml 1 a -Ml n 
« all, p«>x;i/4±i:, h>*^i»»IR4 0, 7n-x 
-f b F G , Y- bmmm\R4 2. n> ho-;u 

jSlWL 1 1 -WL 1 n£«/£-f *o 
[a 0 0 7] I«F7>*>^^SG1 1, SGI 2, S 
G2 1ii, J^'Jty^isAftm^tfilZ&fflCmmM 

a> hn-juy- hCG4:4&JB* c r- hP^#6^^4 2 
so ^K*t<bii?t»a?L*^LT«»*nTv^o Ztiizi: 
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&s#?ft-§-&s Gii, sg2i, v 

AHMftS G 1 2 7> { «l£S*lTV>* 0 

[0 0 0 8] :»i -5 icEfi^ix^y- hs&ra^x^ 

JF«»W*6 c7i f JfM$^Tv^ 0 -}j OiitiR 7 > 
^?SG1 1, S G 2 1 <DY- hmm<DfflBlX'<-Z.l l Z 
fittS P ^i^4 Ogffi^iSKIi. fcf y h:frft<0 2o 
OX h 'J > /B|T*i4 Kl"f >*j&®ffim 6 a 
SftTV>* 0 if-, ffe^OS^h 7 SG 1 20 

^•y h*mKBf»i-4ito^ h y >$nnj-e#a4r«rKv 

So 

[0 0 0 9] El 4T?liFGS**i-j& f , 
*> f ¥MW K Kftft $ *t *»56tt > •=& Z m ^ rt: 

NDMn±»*a<j(ciiia i 4 i:ra#r-**o p^ijm 

(7-K&) tORBlc, MONOSltli 

-So iA:, ^-^^MTIi, p 7x;w±<0 h 

[OOlOlcJ'l^ ^Oii fcftlSONANDSi^JS 
V - * >tt!R t , y 'J - * 7tkmizttfc *-tt-C 2 fit 

*tt3*ifc7-K*l (a#?7-K») fc^xJUfcOVK 

w^<07-k^ (*a«7-K») t=»a*iifc>4'j 

1-7>->*x* fcco^T^jgil-f* J: t & 

VRGIi, 7i;Ut<75Sfi£^W*.TIi, h7>v*X 
J: iH*ii f Sft4v»** fifjiclf 5 V- 

y HBl (il#?kf-y hi®) O^iEcolgE^eniDi-S t , -It 
IgS-fSAffi-f -b ^JiWw^TcO-X 4 'J h v > v'x ? (iig 

- *>frs -7'j-t7*i:j:ot, 3HKf y 
h & tc^it 3& f »K ft S jj£ ft fc u » ;»> f i> a .1 O « fiK <r> 

**£»asu E«f-*o»a«ffi "i" xii "o" 

[0 0 1 1] ffl*»ftUi, a*, 7D -y ?mtLX-ftt> 
ti* ai^-ru-y ^«o^7- K*ftU0 V. ^S«?NAND 
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[0 0 12] f-^yn/^i^li, a#, 

a#-r*7- K«t:«as*ifcjt*'; 

h Mffloa& h?> , ^j't*>, v - X i&fflij021iR J» 
7>y^^t7L^t 1 SIR 7- K«i:*tS, 

t#, 7"n/7A "0" f->4E«) -r^s 

h7>y^^* s S^?ii^:I«k'7 MICOV, 

T'o^^ASr^ili "0" r-9Z&W) -r^s 

h 5 >y* #i.fc!|5a*5fcry h«K± 

y'D/^Af'ClM^t'J h7>V^^O*, 7D- 

20 > ->*X?<7>L§vMiSJEI±:E7jia]t-->7 h LTiiISm* 
[0 0 13] iOtiaAftftUf-'T, a*. 

AND^lJO^a^r- h-Ckf-y h ^ C, «J i) 

4*»&HJ&«sF6 - 9 7 4 5 5-9-KE«*fLTv» 

So iwawcii, *a«tr-y h&nmw&fczmnr 

30 - KoenJn«E*»«bL#V'ilt«r3lv»fcS*Ke«Lr. 
^aWNANDyiJtlf?' HBLfrWomi-ZtbLT^ 

a»#EI-J:«), #aWNANDHlO-f- + *;MM£ (* 
[0 0 14] 

[0 0 15] ^jfHtt^^r'J T-ti, «jg«JEO<£«, -b 
;HW0ft* c atrtconr h >^)H6»ll«:3E^WilfbL 

Tv^^Tif, #i:FGSt-(U h l<x 'J-?i:eiLf:l 

Ifi6nm. SUt£l±8 nraSSi ^HTiJ l) (Sg 
70Df^Ul«fW2^, 1 9 9 7$ # 
B3) , h >*;ui!gl?A*x$--'j ^SfLfev^i igfcjE 
IEl!)75 { ii trt. * S & A jiK^ii < * -5 iTIEtti«* S o 
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m**)*). m*.\£l 0ms e c i: L# v»H*»± 

&*B*M* f ::-0±IR*«x.Tfi< Si&AOg 
ttePrcpnta*? 1 ?- K*K«»**lfc#»R-fe*0> 

[0 0 16] croi 1 <7>P=1Mf±. &;£falci±MONO S 
M> MN0SS!^t-i3V»r tlSICT-i-S^ MONOS 

ao-c-FGisiKJt^y- hw»bi«>^^-'; >^tst-ffi 
[ooi 7] m2<7>mmt lt, ss^-ofMBftKm** 

7 hi (Vth7-f > K7*g) rf-fvy? AHJE^e^E 

M&mifWmMit 8ftTV>4NAN DS!?FlS§&tt* * 'J 
ICJ3V»1\ Vth^W > K^fifciagKiB/MfcSftfrv* 
#Uf^mLB#UNAND?ljO^JIiR**-U h 7 > 

St *o K»#jiA* f «^L 
[0 0 18] 4fHtK*S*T*S 

[0 0 19] 

*tt¥*1*Ett««-C I* . « A IdTKJRfll AO N A N D yij 

<^-c, -e-o f 7 > v * * m~&&tti&w&MW& (v 

»i:M^*'J K9>->*^*i:ra-7-K*!LU«a 
* j« * 'J h 5 > v X 9 WCSie^-H ict 

ZttLtZo I" «:*>*), *«9|4>*W$&tt¥aflEE«« 
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ii3tt*W»« J ?8W»'b*W*3l*flt< >3 tS*fi 

*E«1-*E** : f «rE*Woi£AXH3l*JfcSo 
HSH«rEf- + **3Bja**KBfSgO«tttejt+i*^F 
t*<ft4W«tt**»EHIl-C*oT, ffrEEtl 
XT- 1 iWEBf 3e*tt * teili- 4 MO^iWWS* £ £ 
L , Stt^ilftilttic** LX^IW-f - + * * J li 

teai-*X7-i±. f!lx.l^NANDM^o^te«75E^s«?•t , 
*otu<, fT*i*]x»iM*iaioa»oE«* 

[0 0 2 0] «fi L < l±, firEJ* 2 IftE 

m i ©w»*Bfc * tn»E*flf**#eicw l«*k* 

20 isiujfe^asoiwEEiiSE^-yijWT^a^ttitibfLTv* 
So ife, »iL<ii, iT*mxiiyij*mo«*oE« 

^^Olgil^l^^, fflEttSct>E1t*7-0* 1 OWJ^I^ 
«. ^2W$iJffllSffi, Mti&®L<r>mn'g.E.**ii-* r tim 
WLX. »*ji**rR^a«E«*?-»=»*LfclWE* 

tfsi otuvpvs^iKrEa^Eis*?' t*a« 

30 «SiiJt#aiR4E**^K»*Lfc*^H¥«#«i* 

*, wiEi- aaiR^taiBfLWitcttuffattJBt lt 

[0 0 2 1 ] ^SWo^fcfctt^SflEE****)*^ 

O Etg JS^- «: ff ?IJ « ( - E IB ^ T > * ' J -fe ;b 7 U 'f *«« 
Jfi*n, l»EWW*SC7*nr9A*EE*:eiiJnii-«-k 

*«> tt*ff»fl#ft*»'!>*ff.«:3lttkv»T«*«:E«i-*^ 
»J«t*i»*E*««0»*a*7jtt-C*o-C, S^ii 

fiSiL, aaR(E«<r±E-/n^9A*Eeni0t=J:**a 

$fi/ittf»«:#*ai4v»teoEtt*7-Uov»r. -E-O 
f - ^ * *3B*««HB» Lfc#i»#««lc±E»S a* 

so [0022] roio ^^«^i±*«^ietf.^sso f -?- 
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<b fir, > * h7>-/X? * JiL&jllim&fl^tr h 9 
SEBfflaBfl-a'EfcKTOCttKftfitSfi-c, **^12:7!> f flfc 

xlf, OV) ri^teSfL-C^aOTN t'7 n»a»c>^& 

NDWii, + »js*ii4 0 #a$ir 

fif^^fi (tajxtf, *»«»**i-CV»**-fri: 

* *e-r s c t imut 1 * 4 „ 

[0 0 2 3] efcJfcTIl, *a«rny^Jitfy h&^tf) 
Efct-8MaS:ft.&<T<>, NAND?iJc7)di4 , t;BFfSPa E lll 

t jfiiKCao^iMttSitUI (v-x • Ki/-f>f«) rt J 

"CttflEU iM#?7*n ^Of+^^MJ: 

«r S£i£*»iL£- Lfcv»E«SH"-W*- + *;i/JBjaB 

[0 0 2 4] ZtHZit U *»WO^W5Ht***ffi« 
^WJ:3 4*+ , ;7flM&iBi:LTflUfli-4* 

<*>•*--*- *;W|jjl££®<-e£ 4 i fc»±. £>4B$SlJ-C-<*4 
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S < KJS1- 4 £fc7j*flTi& * 
[0 0 2 5] i < *fflf*«*a* tJ FBfrtT»Blftfl:S 

*itv*4»-S\ ±esje-7- <b tz* § <-e# 

4 C FGSfli. ft2a«|«p«ff«>£Pj!in«E**:§ < -r 
4SS±^LTLi% :ni:WL, *«»«*fta«P 

-ei4 0 

[0 0 2 6] 

-tM^r-K *«b9?r<!t> »=i#L*w*«« 
fit s *l * -t «:*•*■ *^»»tt*»*E*aE« icji; 

nif, Et6E*T-oag^lS5e«±i < s MOF G (Float 
ing Gate) ffl<OII*\ MNO S (Metal -Nit ride-Oxide S 
emiconductor) , MO N O S (Metal-Oxide-Nitride-Oxi 
de Semiconductor) , W.lzl±i- S *S B ^a^t-®ffl trrfg-C 
itz. ^*';-t:;u^H|S5g{±i5: < , NAND1 
<0(i*v NORM (tfy V-X»**KJBft$lxfe 
30 to, CTx.|f D I NORSiS!V»(iANDS!«:-&tr) CJS 
fflortgT-*4o EJ.T, MONOS. MNOSISVFG 
SFETfcEttJtfPi: Lttt4NANDS^)i%tt> 
^'J^BSrCTt Lt, 4=«QC««?F«f&1±^iVflcE« 

SMBCKSti. 

[0027] » 1 mmwm 

MONO S SH-H9"f -5 i 0"C£)2> 0 ill 

I*, *i6ifi}B!!8c«4NANDaa^»«tt>*'ja«o 

40 ^HifefiS^^^NANDW (13 1 COTTON AN D?iJ 

[0 0 2 8] d 1 ICfcv^T. V&LBL z, BLb 

»fi!5iiTv»4 0 t*7 HSBLai:ISSS^«lW^ 
h 'J >^«i, t* 7 h^B L a tcgigESn^Slf? h 7 > v 

* s 1 2 a , Mjs*^ h 5 > ->*x ^ mi=ac74isfle$ 

n1H«0> -t '7 h7>-/^^Ml 1 a ~M 1 n a <b tJ> 
h%ho tf v h^B L a i:«S?^:»2rox h 'J > ^ 
50 (i. fc- 7 h^B L a h v > ->'X ^ S 2 
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tr*y h&B l b 2$^ h u >^**««$*it & 

0 , 1 <DX h 'J >^ti, If 7 hi&B L b 

9ffitzm&}&Wc2tltznm<D***) Fy>yX^Ml 1 
b-Mlnbt*?>il)o h&BLblzmtitZtitz 
g2Wh'J>/li, t: 7 MIB L b t-SSE £titz a#? 

KF7>y^^S22bt, TOS« h 7 > ^WKIE 
yiJ»ttStLfcnfl<7>>*'; h7>v'X^M2 1 b-fcA* 

[0 0 2 9] a#?h 7 S 1 1 atiXX/S 1 1 b 

l±, tiClf7 miRflWSGi n:J:5M»S 
*U SIR h7>yxni 2 a £ «fc 1 2 b li*i:v 
-^»l«fl*«SG 1 2CJ: *)$liffl]£*x*o 
Mh7>y^^S2 1 aiJJ:^S2 lbtt fctUbf 
v h*a«fl-S-j»SG2 1 t:J: SSh7> 
v** S 2 2 a iSXtfS 2 2 b V 
US G 2 2 tz<t ^*IJfflI^^L^o ^^'J F 7 > 

i'MllaiMllb, M12atM12b, Ml 3a 
tM13b, — , MlnatMlnbli, tti^tlV- 

KUWL 11, WL12, WL13, WLlnta 
SMWSft&o ^n7>y^^M2 1ai 

M2 1 bli, 7- K8WL 2 1i:J: *)ffiJSP£*x£ 0 

[0030] z<nx n izftKmmzftz&x v u 

£v*T\ [12 OBfffiU^-J- J: o Wilf nfflO#*fr 
4) 7!> ? 7fcf&£*U' SSp h7 
[0 0 3 1 ] h7>yX^Ml 1 a-Ml n a 

0, h *7*ffcBtl 2. *<b4&y- htttkK« c fltJ£2 

itrv»4 0 sfc, r- hmmm±iz, ^'jy'j^n 

- KUWL 1 1 -WL 1 ni'OTSfLtv^o :07- 

y'j n >mtmm^±m> } )^^ vmfrh** 

m 1 *)»Jffl)*ffiT;&Op ^i^Sffi3B53-7J**5B^H*5tt 
£ tt ***;HB*«Mr , iKKloHMIROp^ 

[0 0 3 2 ] a« h 7 > v * * S 1 1 a , S12af 
ii, ltWM0SFET"C**SfL4o Lfci^t, -t 
or- h«*WRl 4 11, v'j3>ttftR0)*-Ctlldc*n 
tv^o SKh7>yX^Sl la, S12aO§r- 

*n-rnif7 K»a*jffi*«LSG i 1, v 
-**fta««-§-*isG r2«:»*-r4o 
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[0 0 3 3] **««3IRO^a»tt^*UO«aWfi:# 

^tatRh7>v^^raOp^0L;u4O*Ef|^ 

fflia ({E*«t^tHl 4K#*t*V-* • KU-f >« 
i£6c) SMJtitv^j:^; tt*4o 

* h >^t*afti!6*«ffl^) KU-f >^tt»ffl#6 a 

io ^#&%?I*£6b (v-*»SL) l±, «*4:R|«iiKtt 

[0 0 3 4 ] **»»S8o^««tt^*u ^>«a»ite 

ft&»W«NW12 0<r^LT. * 2 2 2 #S2 

IfbtlX^&Z tX$>Z> 0 I^2^l]«tS2 2(1, 

V^^CO±y^^fbfl&^<7)a4^ h 7 > V**0±#U3Wt 

T— ttO"/U- h**CJgj«SitTv^ 0 fit, »2<0 
*Jffli^ffi2 2 (i, h 7>yx^n, 56v^(i>^e 

20 ij h7>v^^ta*Rh7>v^^F^O*T-Ffl#2fff® 
*U*tL»Wttli»2 OS:^LTiE«LT*J0. £ttffl] 

f»m^2 2 oepanWEKtsis-c. wt^ p ^x;v4 
t tz \tmsm o jest a v * wm-j- 0 

[0 0 3 5 ] »2C0W«I«ffi2 2±«r^tr^rffiU. JttS: 

nuv^*njiejikS2 4* c fi6R**i, t'7h3>^n 

BCti. 2 4 t:ov^iE KU^f >TO 

mme a±"CBB?L*ixfc3>^^ h ?L 2 4 a =Sr > 
itf T i /T i N^CO^S^^S^-^TW^O^Sr 

FBCCJ: i? h 7 > vx^yijt««-r^^^*)-c, 
tfy h&B L a^VHKjlll 2 4 ±UKjR3ftTV>* 0 
bf->h«BLali. 1**113^ L 4:^^ It, «lx.tfA 

/<>J7> 9 )\sX-mAstz3mmik*#LX^*2>o 
[0 0 3 6] Z<D£ n ^««c7>NANDg!^}f%tt^^ 
U«B-CU\ ^*'J h7>y^^tB8t4flt^h7> 

[0 0 3 7] -Dgiz % ia*Si:o^TKWt&o S3 

[0 0 3 8] ^<^E1 3 IZ9caL->X, if, ffl*Lfc*S 
(nl!*2i**^2) OftffiBim, MilfLOCOS 

[0 0 3 9 ] ov^T\ [21 3 ( a ) ^Tpi" J: 0 
so cr>R®a5^^p^^;u4*^^>7±AS^J: OBSti - 
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M®^^LtMLf:S0Ii§-CftfT-|4 0 p7 
i*4»lB«-«x.tX|»»fl:i-*ii:m: *K i*>*;uij£ 
&m8i:&l£i-Z>o h >*>u*6|&IK8»i, Sefkv'Jn> 
<7)lid\ StKfkvV 3>£&gfk«LJli-*.r4:K.fc »k 
-eoaESC^^Wi^TCO&Kfkv ') 3 > fcgfkSEffcv 

fk->'ja>*»e,&4affcKi otcvDSfci oak 

[0 0 4 0] o?|:, H4 (b) iZTji-riolZ, * V 
M^-VRPS-ML, iflfcT^iM-TJtiiWSfkJK 

fr<ogfk^£B£*-f&o .KOi-v-f-v^oBBt;:, 
>H£*§llI8fi4>&< t »E«i:x7f> 
^ / y - *«$A S Hi ^ J: t C 1 4 1 i: ifg S Lv> 0 
[0 0 4 1] I<§4 (c) TNi, &mt*'tt do tg<0 

kOHj^a^w 7 i hftys-c-^ici&ii-ai^ 

*> J S£L^ 0 iO&Kftl-J: >K ■>i^4A ? tit?«aiL 
Jt8n? h 7 SB Kl±, MF7>y^?<oy- h 

««tRi 4 fc4*aM»fl«:wp<»j£ rn.it 
m i o ±t*i±, > * 'j h7>-^?oh7 rKfkffii 1 2 

[ 0 0 4 2 ] U 5 ( d ) T-l±, &mm 12, 1 4 ± 

[0 0 4 3] St<15 (e) Tli, U-v* h/<*->R 

L Wr* 1-7^^07- KSWL 1 1 ~WL U| 
t> a*?®-^«ISG 1 1, SG12|5WMti. 
w «> H T J± . •> > J a > W *f « HJ 4 i -c ^ T i v -f - * 7 

[0 0 4 4] 0?C, UvXh/^-yRPiifcijl, 

H6 (f) t/TtiTi:, W^ifKfkv'J =j>^co»i 

o*mieiiu§2 o*£ffit;w<jatii-j-4 0 i«3j£flti±, 
witfttRfkxii c v D<of5rn^<o?ji£u £ ^ rMt 

So 7- Kj8U£7) { *''J v'J 3>t-^**^, »K<kfe7!> { 
7- K*MJtjS*s|f «J -«M K0>»*li, CVD 
i£tc <t So ^ 2 2 2 £ 'JrSjSS'BS- 

2 li . + * ;w £ li£2.m W&tiL% h trufcti 
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v * * ffl <r> x « - * © (z 55-JBt * ti tzM*>& A 7 -< > 

Ttiv. c:<0SS2<7?$iJ{«mffi2 2 , 

■i * >&A.Zft\<\ ^l<o^ra^®2 0«-x;u-^£ 
LT p 7iJU4<75Sffi3e5>l- KL"f >^%t®)fe&6 a 
£. V-*#SIS L ££<£> v-***MfeW46 b*BIB#J£ 

io [o o 4 s] i2 ic^-r5o< , m^m2<om 

[0 0 4 6] ojc, IWi^iSONANDlW 

S|6li:y7h?-ti:tff^ti'C., &ttfi*9bftl*fQC 
T-*-6o 

[0047] it> tt*mL»ffc«, m^m-r-t)^ 
mm**) **»as*ut7- k«i <a«7-K«) £ 

£, an? 7- m^<o7- kh (*a«7-K*) ^ 

30 ^mavRG*, ^Toan?«^£^an?7- khucep 

ir*^* f jK)Ssn4«E**an?$n-5o io^t-, a 

*u h 7 >->*x^i±*a^ic**^i6. an?-e^o> 
'j h 7 > •>* a ^ y --7 'j - * > fry - ■?<) - * 7 
40 frcict, a*? iff f-^C^SK^iSa-i)*^*!^^^ 

*S8 "1" Xli "0" «rflSt£„ 
[0 0 4 8] fH*ftftUi, fi£*£[sl«(;> rn-y^^fi 
Zli^* 'J -tJUT U-f-J§LT^T^>it. ^roan?K7 
Lfe«»-C. ?ft'*#fi<0^7 - K&ir 0 

p'^'J h7>yX^*, StEilJ^'biE?L7» f g^kSii5<t 
y f Sfk)«£Kfk)lo^ffi^ifitcffft-tsfflS*e (^W 
50 I-777") ^t£A$^l> >J h7>v^^<OLJv>l 
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ftffl¥ 1 1-224940 
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[0 0 4 9] -7j, r-9<V7ayy Al&ftTIi, 7- 

vmzmmstitz**') h7>v^^-Mi:. ^t>®z 

^- vJ^ftT-fffctt*,, AteWi-ii, a*. attT'o? 

a*?*? mi:«iiiov, t'7 nioaRF?^-/ 

x^y-F y Mtattffi-?*) SiO^aiRkf? 
iDLT£< 0 -f" LT, #il#?7- K«tl-(i, #a#?Hr* 

Ai;jEVpps-enSD-rs 0 -rat, a«rn^oNAN 

D $1* Kfttt * flfca*? h 5 > v * * *** > L T k* y h 
ttttt 0 V) £*7.TV> 4 OT, k'y h 

•y?ONA N D?!|l±, ^-v^^^ < BfiK$K£ 0 -f-<7) 

Sft^* i WSfkR t Bf fcK t <r> *Bf* ifi * 

«0L§v^^EEl±IE^[6]lCv7 h LT±ie?g£4K«U *) 

[0 0 5 0] --fi, *l«rn» *Tli, -f-oe-y 

n<rciitR h 7 > s>* * a* tr -y n»a««*aio6ntn*E 
■c*a*»**^aw«a»:*»-f*«>-c» 

0»a4«l&iB**4rv»o wOfc*. If -/ h*W»<b»r5e« 

ft («x.«r, * f tt»?hrv»*a*?NAND 

yjffl fcJfcttLT*-*** ©J&SjMI < , StSfbL fcttfit 

7i J S< (— jeB»PB) (SJfSft*. -5" LT, 

»JS S *l T 4 B K . #a« N A N D ?U W *^ W 

oT^r-yyjn, ^<7>*s*. sutfc^B^iiMMR 

0>v»TtftR»l-4***A<^jaii*ufr5e«3*sa 
AHjh*tea t »ieSi'u l£«#&<?*RSili7!> { iii£S;h.4o 
[0 0 5 1 ] C«0J: ~i U^SfcBSiTI*, t£*"CV-* 

®.i%2 <nmmm.&2 1 t<n^^\zi v^zitL/z 

4„ SStLt, SWF S&*K*rf 

(i, &4f$SijT-<&4i:, h >*JHJ6^KU^*»4SKM 
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&J» f ¥iErttMttMt:S*i.Tv»4«>-e. ±e«be-7-s;> 
**<bU**<"ei4 0 FGST-I±^2(75$lj 

ft{fcSftTv»4*>-C, ^tit^2<7)SlJfflim*t Uftit'G- 

nir c * mas * &a iz * * & - 1 t { x s 4 „ 

io [0 0 5 2] ^tt>*'JM-CI±, yn^ 7 iSl^ 
a 1 , — fiii*/Uxi:U7'n/7Ai:J:oT 
MS<7) L § v*aj&*f» <b *tfc*» tttlE-f 4 -lOK *fc& L 
!6^?:^l9i5L'i3ii f 'bllff?it4o 7-n^7 
IfcOfcSEUiJ v»T§fS<0 L § v^^# e, jii t , > <0 

X »)»§di<^»iLttS*l5^L'5:A J e>^:<757 - o^7A^ 
1fv», SKL*^tt*«IEi-So Cit«:7- K«IH»« 
Sti/c^^e'J h7>->'x^^T<75L§v^nizov»T, 3r 

a^ti'ff htl&i T*£6 •) Lff "7 o 
20 [0 0 5 3] **tt«JBOTIi«Mt> * 'J SSHftCf-f-O 

* § ^^aT ii , * § a* m±^m i ft < t- * i, z. t 

RTfgT* ») , ttCftfeft KM*-*-* L § v^ftOlfSIB** 

Jfcv^ii>*'ja«t-*v>T, #§2 s A/<;i'^*i<oftiJW 

ffc(:a*L'flrv»«|!oaa*<b»*a*^Bi*»a< 

r7AmS* f fi:SJEft(iSr6]U*>oT, ■TftClVth'W v 
h 7 > S:-^T*>$-a:4U'li, *<r>Y- 

y uensn $ ^4 /< t, ss^ist «• i *»4 4 - 1 * J 

S:(*T-t, |R*#a*«:*«lUl»ih-C§4o 

[0 0 5 4] » 2 jgttigffi 
*3t««B«H±, MNOSS5FlfM«'Jgfi:ov>T 

40 <J b7>v^^*SSlHJfiJK©OM0N0SS* l 'bMN 

<7)A«rUi^L, ffeli«B&t4 0 itz, «fHfll*»-iiV»-C 
Sffii-4tifi2(i, P]tflF-)?-«rftLT#Lv»RWttL«c 

[0 0 5 5] H7I±, *lfe^cr)^2||*Sff^^^4^S 
%14^ j e , ;SgUJ3V>T, -?-<ONAND?lJ«Olf -j h73|6] 
»fffi!lT-i54o ^HtSBSWjt^e'J h7>^?Ml 1 
50 a-Mlnali, *<T>Y- H6^R**, p7i)Mii: 



(10) 



*$B8¥1 1 -2 2 4 9 4 0 
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Mxlfl 0 n m8*OJtlfcWKJ*v»£ £d»<b 

1 LT«IBL«:vs CiONANDIWM^t'JSl 

i±, ft i nam & mat. h7>y^^Bgt 

Kfifrih £ ti 4f IJ * A** * o 

[0 0 5 6] n 8 ~h i in. ±a L^«j*oT»«tt 

>*'JgM<0#SjgJgSS:^i-»fffilI-e**o i-r, ft 
lltttJB»i:RI*HLr, ffl*L^:*«2U*T-fl-«fB 
*St, nlUt MULL, p ^x;W4SBSrWx.«f!Bt 
SHbi"*- 1 1- J: 13 > 1 0 nml*£*Oit!8!tfUCip^r- 
h*ffcR5 fcUfltl-i (D8 (a) ) o 

10057] H9 (b) iz^-r«totz, -cor-h^fb 

h»ffcR5 SrHitio «<B9 (c) fll, &®Hfci£ 

t-j: 0, h 7 > v 7*9 <» v y*i\,fflgt.mz 
rt-r*. r- h Kf uk 5 im-wz&fbi&ipa 1 

ft*, h>*^«|»Ht3 oii, -B.ffi^fb-> 

TUv, h>*>He*il3 0±K, gfb)K32 

tWitfCVDttCJ: &ft+nmfcJt«tt 

[0 0 5 8] Jttfcli. US 1 XJfcJgfl! i: # V v U 

^>116 'J -fr>f Kg 1 8 tjJ>t>4-£** 

U+^f K«r®«L (II 10 (d) ) , 
RPtfflK, i it «r-v^^trTtt!<OS'BK* 
ifLXn- KKIWL 1 1 ~WL 1 nftlllfUS G 
11. SGI 2**HB#J&J81-* (HI 0 (e) ) . * 

uy^h/^-j-RPtBsift, niosnteiu 

2 0*W<JBSSL (HI 1 (f ) ) , Zto±izm2toffl 
9SS2 2«SLtt (Hi 1 (g) ) , %2tomm 

2 4 OJ£«. fcf y M>?? h B C OJKBE, kf y 
h«BLaOE«WfO»xe«r«T, SttTOM&te* 
•J S-^BE^-frio 

[0059] *S5tt®»w^w«!tj«-=e';a«u*n/»r 
fc. »l*k$«fcH*i?U.*[**+4o & 

*«0«tTUNAND?iJrt<75p^i;H*3RSffllJt;, iitt 

mmn.Mto^i&®)ffiti$imL<i:^tox\ -t^yr-^v 

SSfbU^oTVth^-f > K^iHO«|/hfb^iiu^o^ft 

[0060] m 3 utt^iB 
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7 > ? £ft 1 HJSff^OMO N OSfli'iFG UJE 

H>j£, ftfm»l*iaflB®i:S*>e>fcv» 0 
[0 0 6 1] HI 2 11, *JH3&lti&!Bl=4ft&FG&;F 

iSjSffffiHT-ibSo :on 1 2 U*£it£ <fc n lc, 

*4^K8 fc^Mfefltsu 0 (* 1 nmfzmto h ■? 
10 futcfii) tonne »i*itJ&a!oaft«uftx. 

4 2 4. tpw*6^K4 0 it, ft 1 nmxmto v 
v^mmtmm. &fb->'j = >*v»i±onoii*-c» 

JjES*tS„ mtW^frttLfcttttflMtli, ft 1 XttJ&JK 

[0 0 6 2] -<7)«t n *m&.toY Gm.7t&%: 1 &.**:V%i 

fi<73SiiS^?£i±, ft i &m 3 -cattR 1 

0-C«:<#'Jv'j3>BI**JRL, £*L*H4 (b) "C 
/<^->->^+*i4:. H4 (c) -PhvTlMfcRl 
20 2tl^#lCLT, «fH«ltBI*r3g*-f*it, H5 

(e) oVCADX^lc^ttfmttiltH^^'J y'J^l 

srra«pn/<^->-v^-r«ci:a.*i-, ftintrasto 

[0 0 6 3] ***3B»«)^«»ttj«-t«;«iiniJv»r 

(>, ft i*«£i5S. g .tisi«ftfij***-rio -rsr*>^, 

*7 7-^ H=**»Sji*ftitt:iiv»-c#Sai*»jh 
[0 0 6 4] 

O'-e-<0#§di^73S^J:itlf, yo/7AlErofi;Ti: 

40 [Hffi^W^ftSi^] 

[HI] N A N Dfl W«tt> 

[H2] *36WW»iHJtJBJR{C«i), HlOSTlce: 
a-TSX h 'J >yZ*.L>t LtzHy h73l6]Ogf®HT-i5 

[H3] H2coNANDa^ff%tS>*';^B<73#iiit 

jge^^+WffiHT-*)*) . r- nfe»«itflijsi-4fflfk 

[H4] H3H«<raWfiBHT*i), r-hife^K?:fil 

so jsi-4 h -j ■?mmtoi$.miX'Z7jkir 0 



(11) 



1 1 —2 2 4 9 4 0 
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ims] H4K«<ra»NEia-c*iK 7-K«»traHR 
[0 6i a 5 raBfiHBi-c* d , m 2 (Dfrmw.mz 

[EI 7] *89!0S2!tffij&®uftt). 0l<o;£T(;{2: 

[[3 8] [2 7<ANAN-DI!!^«S£14>* , JgffiO&iSii 

[19] H8U*<ra»fBH-C*>), y-HMSItfll 
[BIO] 0 9 K«< FJKfBIB-cai), 7-KHRD'l 

[hi i ] ii i o est < pjwffiH-ca *» , » 2 oMtt v 

[HI 2] $^i3«i®Si:«0, EIl<7?7£Ti; 
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[HI 3] ^ON A N Dg5F»M^ ^ 'J SlO ^ ^ 
>J r V 4 <affij££^-f [ilg&EIT-ife&o 
[014] f£&0OKft&BI 1 0£TKtt«i-4* h 'J > 

[fl^OKWl 

l-^t'JWH, 2— 4-p7i 

5-»ffcR, 6 a - 6 c -JF*6»3WL 8, 3 0- 
l*>*JH«tR. 10. 3 2-aftK, 12-h»7l 
10 ffcR, 14, 3 A-Y- h«|*H, H-'fJ + O' 
Jf, 1 8--«lH.6£JRv , ;-'*->r K«, 2 0-*lO)gB 
(*6*SR) , 2 2 4 -SI 2 

O/ilHII&fSE, 4 0-*|BJ*6l5R, 4 2, FG-7n- 
■f-f >?Y- h. Ml l^->*-'J h 7 > v**, ST 
11a, ST 2 1 af-ifih7>v'x?, CG — n> 
hn-*y-h, SGI 1, SG12*-a«fl|f«. 
B L a^-fcT-y WL 1 1 ^-7- KiBSL B C ••• tf 

7 h 3 > ? ? h 0 



[HI] [17] 




(12) 



tefflW- 1 1 -2 2 4 9 4 0 



IB 2] 



wli2 c* 1 7>mmm&) \ 





(13) 



ftfflW- 1 1- 2 2 4 9 4 0 



IM5] 




(14) 



1 1 -2 2 4 9 4 0 




[HI 0] 




(15) 



1 1 -2 2 4 9 4 0 



[Hill] 




im 1 2] 



22W2<z>«wwi 

WL21 SG12 SG11 ^WLIl '8 16 WL13 WLln j SG12 j 



22- 




•Miu Mu» Mia. Min* s >*» 6b 

( bq / ^ii^a-^-f >^rr- hj r- heats 



/ 40<t»WIC«* 



(16) 



ftfflW- 1 1 -2 2 4 9 4 0 



[HI 3] 




1 a. t ') s7 



[Hi 4] 



CG(WL12) FG 

WL31 SC21 SOU "V 1 ^ ,T?e /WLW WLln SC12 



BLa 




Mai. J Su. 88 24a Siu J ( Mlu Mi2«40 Mia. Mm. Siz* 6b 
CBC) ; 6c 



6c 



(SU 



40 



